Gender differences in cerebral ascorbate levels and ascorbate loss in ischemia.
Ascorbate and glutathione (GSH) are the primary water-soluble antioxidants in the CNS. Oxidative stress, sometimes indicated by loss of these antioxidants, has been linked to several clinical and experimental conditions, including cerebral ischemia. These conditions are also gender-linked, with greater incidence or severity in males than females. To test whether there are gender differences in oxidant/antioxidant regulation, we determined basal levels of ascorbate and GSH in rat brain and their loss after 1 h decapitation ischemia. We found that ascorbate levels in male rat brain were 7-10% higher than in females, depending on region, whereas GSH levels were gender-independent. Significant ascorbate loss (up to 12%) occurred in males during ischemia, with a regional pattern of cerebellum > hippocampus > prefrontal cortex. Loss of ascorbate in females was not significant in any region. By contrast, loss of GSH was significant in both males and females. Greater loss of GSH than ascorbate was in agreement with previous studies and was consistent with loss from enzymatic degradation, as well as oxidation. The significant gender difference in ascorbate loss, as a marker of oxidative stress, supports the hypothesis that inherent differences in oxidant/antioxidant regulation contribute to gender differences in response to ischemia and other pathological conditions.